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Abstract 
The aim of this study is to prepare a lesson plan which aims to teach the subject of cylinder for 7th grade students at primary 
school, to implement designed lesson plan and to make an evaluation of the results. With this purpose, 76 students participated in 
this research. Interviews were made with 9 students at the end of the implementation. It was found that successful students have 
participated in the activities which provide relation between the knowledge which will be taught and have been taught actively. 
However, unsuccessful students were not able to do this. As a result, it is seen that students cannot explain the cause and effect 
relationships lying under the knowledge they have had before. Thus, they cannot associate the old knowledge with the new one.  
© 2012 Published by Elsevier Ltd. 
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1. Introduction 
Meaningful learning is mentioned with Ausubel and called expository teaching in literature. In the approach of 
meaningful learning of Ausubel, knowledge is taught via expository teaching. At the foundation of meaningful 
learning theory, the most important factor is accumulation of knowledge and transmission (Woolfolk, 2004). 
Miller et al. (1982) specified that meaningful learning provides the subject which will be learned have 
conceptual richness. Besides, Ausubel specified that meaningful learning will eventuate when the expository 
learning is implemented effectively (Ausubel, 1982). According to Ausubel (1977, 1982), people receive the 
knowledge directly (reception), on the contrary of discovering directly. In addition to that Ausubel also says that the 
advantage of expository leaning is much knowledge is trained as meaningfully in a short time. Ausubel adduces that 
meaningful learning eventuate when the new knowledge is related with the concepts which are in the students’ mind 
(Ausubel, 1977).  
Ausubel says that people construct new knowledge in own accumulation and knowledge system. Meaningful 
learning is also called “active learning” (Woolfolk, 2004; Shunk, 2004). Active learning allows students to make 
revision of what/how they learned and so active learning makes students earn the skill of learning. Designing the 
learning material in a meaningful and valuable way adds value to active learning and promotes creative usage of 
theories and processes (Caine and Caine, 2006). 
In education, instructions organizer of principles and concepts which put the new knowledge in a coherent 
manner in the human mind is a priority. Meaningful learning is essential for the formation of this priority. People 
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cannot give meaning to the existing knowledge and cannot comprehend exactly without the accumulation of 
coherent knowledge. 
Advanced organizers provide us to understand the differences between two concepts of important similarities 
in the mental process (Ausubel et al., 1961). Advanced organizers have two distinct functions in the learning process 
of meaningful learning. According to Ausubel et al. they are: 1) Providing connections about content between the 
previous learning with (and) new learning to provide ideational anchorage or scaffolding. The role of advance 
organizers is not only to provide optimal anchorage, but also to provide the discriminability of similarity and 
contradiction between learned subjects (learning cognitive structure). 2) Long term storage of the concepts learned 
in the past by using discriminable categorical variants. 
In the learning process learners encounter new information by comparing it with existing information and locate 
them in a suitable place in their minds (Shunk, 2004). The theory of Ausubel can be expressed as: (shows the 
student's current knowledge and finds out the aggregation of that knowledge) during the process of learning 
concepts and gaining information, the most important factor which affects learning is the active participation of the 
student in the active learning process and the usage of the material, thus rendering learning more permanent. 
2. Method 
2.1. Participants 
This study was conducted with two 
was applied to 76 students in two classes. The study aims to understand the s es about concepts 
by interviewing 9 of these students.  
2.2. Data Collection Tools 
Meaningful learning lesson plan of the 7th grade was prepared according to these objectives: -He/She 
determines, forms the basic elements of straight circular cylinder and draws the net of straight circular cylinder,  
- She/he forms surface area correlation of the straight circular cylinder, - He /She forms and solves problems about 
surface area of straight circular cylinder, - He /She forms the volume correlation of straight circular cylinder, - He 
/She forms and solves problems about volume of straight circular cylinder.  
In the lesson plan, before the concept of straight cylinder, students were reminded of prisms to which they 
were introduced in the 6th grade. General features of prisms, how they are categorized, what three- dimensional and 
two dimensional objects mean and features of square prisms and rectangular prisms were reminded by using 
materials and a question-answer method.  
For example by stacking CDs, students were shown that stacked circles form a 
cylinder. By showing different circular objects it was explained why these were 
circles with question-answer method and students were asked to find their own 
examples. Their examples were discussed. 
  
 
Also, by showing objects with different circles forming lower and upper bases, 
 
 
Features of straight cylinder and oblique cylinder were mentioned; differences and similarities between 
materials were explained.  Basic elements of straight cylinder were mentioned and its features were emphasized.  
Figure 1. An example 
of material 
Figure 2. A Non 
cylinder object 
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As to surface area of cylinder, it was mentioned that 
object means the total area of all surfaces 
of the object; and as the net of the object of which surface area 
would be calculated should be known the net of cylinder on 
material was analyzed. For this purpose the material made by 
stacking a lot of CDs was used. The lateral face of this material 
was covered with paper to show the lateral face of cylinder 
easily.   
 
By emphasizing that the net of cylinder was formed by two circles forming bases and a rectangular forming the 
lateral face, the relationships between edge lengths of geometrical shapes and basic elements of cylinder was tried to 
be formed. Thus, the result that surface area of cylinder was sum of the areas of 2 circles and 1 rectangular was 
reached and with suitable calculations the surface area formula was found with students.  
As volume is the area that an object occupies in space; in the process of finding volume correlation it was 
mentioned that volume of cylinder means the size the interior part of it. Volume correlation of cylinder was acquired 
by using stacked CDs.  
As the surface of each CD is in the shape of circle, each one had an area which is 2r
many CDs were used to get this material but by stacking circles, the cylinder has a particular height. So we should 
find volume by multiplying the area of each circle with height. The following volume correlation was acquired with 
students.  
Volume = hrhr 22  .  
Additionally, it was reminded that a cylinder was also a prism, so considering volume of all prisms were the 
multiplication of base area with height (Base area = 2r , height = h ) the following correlation was found: 
Volume: Base area . Height = 2r . h = 2r h 
After this process problems were solved. For example by giving a whole cylinder and semi cylinder in the 
same size (quarter cylinder also possible) it was asked what kind of relationship there were between them. It was 
tried to get students to form problems by using examples of cylinder from daily life and solve them. Also problems 
requiring operations between surface area and volume were solved. For example it may be asked to find the volume 
of a cylinder of which radius of base and area of semi face was given. Here, it was aimed to get students to think that 
besides radius of base, height was needed to find the volume. As students know the radius of base it was aimed to 
get them to find the height from correlation of lateral face area.  
After meaningful learning lesson plan was applied, considering the exam results 9 students from different 
levels were chosen and they were interviewed. These students were asked to draw a cylinder of which radius lenght 
and height were given and with the aim to get them to draw the net of cylinder they were asked if it was possible to 
draw the cylinder in a different way. Also it was asked what kind of geometrical shape the lateral face of cylinder 
was and asked if it was possible for the lateral face of a different cylinder to be square or another geometrical shape.  
Each interview lasted 10 minutes and students were asked to write on paper what they thought for each question.  
2.3. Procedure 
The study continued for 8 weeks. In this 8 week process, the lesson plan prepared according to meaningful 
learning about cylinders was applied. After this process 9 students with different success levels were interviewed. 
litative research methods like observation, interview 
and data analysis  used and  researches where a qualitative process followed on the base of stating concepts and 
events in a realistic and holistic way within their natural environment are qualitative researches. In this research, 
qualitative research method was used as the required data was collected by interviewing students and evaluation was 
made according to this process.  
 
Figure 3. A material for surface area of cylinder 
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2.4. Data Analysis 
In ten-minute interviews students were asked questions about the subject. They were asked to use pencil and 
paper as they were stating what they think about questions. The data collected from these students was analyzed and 
commented again by researchers.  
3. Findings 
Using material during lesson affected students positively. 3 dimensional materials and real objects in the shape 
of cylinder attracted  attention significantly. Also they gave their own examples from daily life similar to 
materials used in the lesson. They scrutinized the materials during break times. 
The most important principles of meaningful learning is that during learning process, the things being taught 
are related to things learned in the past. In this way students were expected to learn more effectively and be 
interested in the new things taught as they relate new things they learn to their past learning. In this lesson plan this 
was tried to be implemented by reminding and relating to the prisms taught in class 6.  
But according to observations in this process, only some students who had a particular success level were 
participated. As these students already remembered the subject in the 6th class they were interested in the new 
subject, stated what they remember and tried to relate them to cylinder. Unfortunately for the students who were
able to remember 
attention. Because of this situation, learning to relate new data. So it may be stated 
that meaningful learning is possible for students who have particular success level and have a positive effect on 
learning. If a  or remember the subject he should have, in this case student can not relate them 
to the ones in the past. As a result of this, meaningful learning becomes impossible.  
All of the students gave the correct answer to the question about drawing cylinder. But they all drew a vertical 
cylinder. None of them drew it in a different position; for example horizontal.  
The question if a 
, drew horizontal or oblique cylinders. There are 
drawings of two students at the Figure 4.  
 
 
 
 
 
 
In the question students were asked to draw the net of cylinder, all students were able to draw the net with 2 
calculate the lenghts of edges of geometrical shapes on the net of 
cylinder at all, some calculated in an incomplete way and some calculated in a wrong way. Most of the students who 
calculated length of edge in a wrong way were able to calculate the radius of base correctly but made mistake while 
calculating lenghts of lateral face. They showed the height of cylinder as the wrong edge of the rectangular. Or, they 
r2  formula. The students who were 
not able to complete the calculation disregarded the fact that the length of lateral face should be calculated with r2
formula. There are drawings of three students about net of the cylinder at the Figure 5. 
 
 
Figure 4. An example of  
(Note:It also may be inclined) 
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For a different cylinder the question if lateral face could be square was answered differently. Some students 
stated that lateral face could be square in the conditions of when height is equal to r2 by giving numerical 
geometrical shape of lateral face could be square. But few students answered this question correctly. This situation 
show
factors inadequate teaching and learning experiences were thought 
to be effective. 
 
4. Conclusion  
 
In the process of learning a new thing, on which level the concepts learned before is an important factor for 
learning. Because learning in an effective way requires a strong connection between what learned before and what is 
going to be learned as well as identifying the relationship between concepts. Otherwise the gap between 
mathematical concepts causes more failure in learning process in the 
implemented. There is an example of this situation in this study. When activities in the lesson plan were applied, it 
was observed that some students were passive. Although the materials used attracted their attention and got them to 
participate in the lesson, students who had problems for remembering concepts in their past learning caused them to 
failures mentioned above aroused.  
One of the aims of mathematics lesson is to make students think in different ways. Implementing different 
learning strategies or using interesting materials are the methods to increase skills. With these methods it is aimed to 
make students think in different ways.  
In the process of implementation, although a straight cylinder was shown students with different positions 
(horizontal, vertical, cross) all students drew a straight cylinder. Moreover, students with low success level  
ortunities to make them think in different way from the early ages. When 
considered this study was executed with the secondary level student of primary school, it can be asserted that they 
required skills for thinking differently in the first level of primary school. Therefore, 
ready to learn many new subjects in later levels. 
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